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Basic Fuel Types

• Carbide/Graphite-based 
• Coated particles imbedded 

in graphite with coating
• UC2 particles with 

pyrolitic graphite coatings
• Composite (U,Zr)C
• Pure carbides 

• Binary or ternary

• Cermets
• Ceramic fuel (UO2 or UN) 

imbedded in high 
temperature metallic 
matrix (W, Mo, or Re)
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NTP Infrastructure Requirements Are
Dependent on Level of Activities

• R&D
• Fuels and Materials/Long-lead Technologies

• Component-Level
• Prototypic Fuel Element and Components 

• System-Level
• Full Scale Reactor/Engine Development

• Flight System
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Example: NTP Fuels and Materials R&D Activities

• Specimen fabrication
• Test specimens

• Unirradiated
• Flowing hot hydrogen transient testing (clean facility)
• Material properties testing (physical, chemical)
• Interaction questions (corrosion, erosion)

• Ex-core testing of specimens irradiated to prototypic 
burnup 

• Flowing hot hydrogen transient testing (radiation facility)
• Material properties testing (physical, chemical)
• Interaction questions (corrosion, erosion)
• Vacuum test at temperature



5
This document was provided to a NASA advisory committee from a non-NASA source. NASA is not responsible for the creation of this document 
and cannot attest to the accuracy of its contents. This document is provided for informational purposes only and does not constitute NASA policy. 

Potential NTP Facilities and Status
Facilities Status

Fuel Fabrication Facilities 1

Unirradiated Fuel Materials Test Facilities 1

Unirradiated Materials Test Facilities 3

Hot-hydrogen Flow Test Facilities 1

Fuel Irradiation Test Facilities 2

Material Irradiation Test Facilities 2

Remote Inspection/Post-irradiation Examination Facilities 1

Component Safety Test Facilities 3

Control System Test Facilities 3

Training and Simulator Test Facilities 0

System-level Safety Test Facilities 0

Engine Integration Test Facility 2

Fuel Element Loops in Existing Reactors 1

Low-power Critical Facilities 1

Component Test Facilities without Hot-hydrogen or Irradiation 
Environments

3

Prototypic Fuel Element Test Reactor 0

Reactor Test Cell 0

Engine Ground Test Cell 0

Flight Test Facilities 0

0 = No current facilities 2 = Exist but may need eventual modification or equipment purchases

1 = Exist but need modifications or equipment purchases 3 = Exist and need no modifications
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Source: 1991 NTP Facility Evaluation
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Recapture from Past NTP Programs 

• Design
• Rover/NERVA, 710 Reactor, and other program 

design documentation, including shield work
• Fuel elements

• Rover/NERVA technology
• 710 Reactor and Argonne National Laboratory cermet 

fuel technology
• Coating technology

• Materials
• Core support, lower plenum, nozzle
• Coating technology
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Strategic Considerations

• Conduct R&D early
• Decide on major infrastructure elements after additional evaluations of 

capability need and related assessments (environmental, cost, etc.) are 
completed.

• Assess value/cost of preserving potentially important infrastructure 
items until programmatic need and funding are determined, e.g.

• TAN Hot Shop/Warm Shop (imminent risk of losing capability)
• TAN Contained Test Facility (imminent risk of losing capability)
• Additional infrastructure elements (dyes, extrusion and furnace capability, other 

facilities)
• Consider best use of fuel in storage
• Explore synergies with other programs, e.g.

• Accommodation in design of Advance Test Reactor gas loop for possible 
NTP applications

• High temperature gas reactor technology work
• Human infrastructure-maximize contributions from remaining experts, 

train a new cadre that can support NASA and DOE
• Organizational structure between NASA and DOE for R&D and 

possible follow-on development efforts
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NTP Infrastructure
(Backup Material)
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Additional Infrastructure Considerations

• Irradiated fuel vacuum test capability (for in-space 
environment between engine runs)

• Reactor and/or engine maintenance assembly and 
disassembly

• Packaging, transportation, and storage infrastructure
• Irradiated fuels and materials disposition infrastructure
• Hot hydrogen nozzle test facility
• Launch site facilities
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Existing Facilities

• Extensive listing of candidate facilities previously 
developed
• Needs to be updated to address changes

• Sample listing of some existing facilities:
• Fuel/material specimen development/fabrication laboratories (DOE labs)
• Fuel element development and fabrication (Commercial)
• Advanced Test Reactor, High Flux Isotope Reactor (Irradiation Facilities)
• Hot cells for post irradiation examination  (DOE labs)
• Criticality Facility (Zero Power Physics Reactor)
• Nevada Test Site

• Device Assembly Facility (engine assembly)
• Bore Holes (engine testing)

• Test Area North at Idaho
• Hot Shop (Assembly/disassembly)
• Contained Test Facility (small reactor/engine testing)

• Shield fabrication facility (commercial or Y-12 if unique material)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




